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(54) METHOD OF FORMING INTERLAYER INSULATING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve film-formation property, cost and processing properties 
of an interlayer insulating film which consists of an organic SOG film. 

SOLUTION: An interlayer insulating film, consisting of an organic matter bearing silicon oxide 
film, is formed by subjecting a raw material whose main ingredient is an organic silicon 
compound represented by a general formula: R1xSi(OR2)4-x, where R1 represents a phenyl 
group or a vinyl group, R2 represents an alkyl group and x is an integer of 1 -3, to plasma 
polymerization or making the raw material react with an oxidizing agent. Examples of an organic 
silicon compound, where R1 represents a phenyl group, include phenyltrimethoxysilane and 
diphenyldimethoxysilane. Examples of an organic silicon compound where R1 represents a vinyl 
group include vinyltrimethoxysilane and divinyldimethoxysilane. ' 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



19.04.2001 
05.02.2002 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAAI8aa5gDA41 403331 6P... 2006/02A*' 



Searphing PAJ 



2/2 <<— v 



[Date of final disposal for application] 

[Patent number] 3538159 

[Date of registration] 26.03.2004 

[Number of appeal against examiners decision 2002-03959 
of rejection] 

[Date of requesting appeal against examiners 07.03.2002 
decision of rejection] 

[Date of extinction of right] ; ; 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAI8aa5gDA41 403331 6P... 2006/02/06 



(19)B*HfctW (JP) 



(12) & 



'# ft ^ 



(A) 



(n)»9NHH£i»## 



#582002-33316 
(P2002 -33316A) 
(43)&IB B ¥-mW 1 fl31 H (2002. 1. 31) 



(51)IntCL T 
HO 1 L 
CO 8G 
C23C 



21/312 

83/00 

16/26 

16/40 

16/505 



F I 

H 0 1 L 21/312 
C 0 8 G 83/00 
C 2 3 C 16/26 
16/40 
16/505 



4 J 0 3 1 
4KO 3 0 

5 F 0 3 3 
5 F 0 5 8 



*2ffi£ # »3fcBCD»6 OL (£20JC) S&M\Z&< 



(21)tfiH## 


4SH2001 - 1 13468( P2001 - 113469) 


(71) ttiBA 


000005821 


(62)#*|©^ 


«$B¥9-227736©#W 






(22)fflKH 


¥JS£ 9 #8 A25B (1997. 8. 25) 




*B^n*Tfr**FI*1006#i& 

w# mm 


(31)«5te*fcfc3B#*» 


*}BPF8-228112 




*^ff*rfr*^n*1006#ift »T«ffi 


(32)«3feB 


¥{£8 ^ 8 £29 B (1996. 8. 29) 






(33)ttftft£SS 


B* (JP) 






(31)«Jfc*fcfeS## 


#H¥8-268571 




AE^n**A*nKl006»» &Ttt« 


(32)«fcB 


TOR 8^10/1 9 B (1996. 10.9) 






(33)ttftsfg£9H3 


B* (JP) . 


(74)«S!A 


100077931 


(31)«5fett±38S^ 


ttlB¥9-23522 




#a± web & W7*) 


(32)tfJfcB 


¥J£9^2)3 6B0997.2.6) 






(33)«5fe»^3SH 


0*(JP) 







(54) [%^©««i] smtBfl&o&j&M* 



(57) iwm 

mm] ^msoGmx<of£?>mmmmm(omm^ 

[ft¥&3MS:] R^S i (OR 2 ) 4-x (ffiU 

R 1 li^x^^Sxii^^S-Cfep, R 2 JiT/P*^ 
S-CfoD, xlil~3<DE&-C*5£. ) •VOifrZiiZm 



1 

imxmi) r'xS i (or 2 ) 4-x (fa 

I. R 1 li7*=/uSX«^=^S : C*><3> R 2 ttT/u 
^/t-S-Cfc 1 ? , xli l ~3ro®E&-C$>5<, ) -C^fc£;tx 

ffi-&SiS 5 6 *>>X liffiMk8j £ EJS $ * £ C £ id i o 

set zmwLt i iciE^o^Raife^rojgfig 

[!9#«3] SfHE#«->y =>>-ft;^i4> tr^/uny 

j< h=*-v">-7 >X.tt.W-Jl'i?* h*->->7 >XhZ> ^ 

[is*^4] -KiR^siH^ «au r 1 i* 

[!9^«5] MIE#«'>y aWbiS-ttH:, 7i=^> 
7 >X tt 7 x. =/u -> 7 >"?*> 5 C t Sr^m t -t S It* 
«4 lctE«icD^raife^(0^fig*-ffil 

[SS*^6] MCtflV!) = Wb£-4«Jf4> t*^u->7 

«±*r-r 5 *<btt*<b£-4fe * t -tzmnz 7*5 * 

8BttoSPJ]*feti!SSo^fi&;frifc. 

[ga#jgio] ^iF-4 , ic^^^i^±(7>=a:^s:* 

Rt£:*-a:5c:i:lc«toT, »8ft7 j e/i'77^*-#> 
«J:9*S»niJlft»BI«r»j«i-aci!:«r1**irsaiBJ 

ft&JBil^^ibfcSCi SrW»t-r5K*«l OKIE 



(2) #fM 2002-33316 

2 

[389!<al*iHB/.£Sl9i] 
[0 00 1 ] 

(0 0 0 21 

tt, ->y a^gMfcBS. tISOG (SpinOn Class) J; 

[0003] tz*>x\ *m>#mm<o®fflii&mm\a-i., 

\c m z. Z> SS v > fflf&te. k *5 # * & lx 5 . 

[0004] ^^st5<o±icjgfi£$ns l s i <nmn 

jgldiSLS I ott<iEro&{basfi*:&Fp^i&o-c^ 

k, &*'<—x\z&tE-rz>®m&mm<Dt£mn,mk\cj: 

[0 00 5] era*fi»ffi<0WSH±as{6V'>»£-l£ 
li, ^«:7'n-fe^tC^^T0lJx.l44 0 OrSa^JSft^ 

4 0 0'CS«<7>l?ft«iai-Wx.5WSRit4jii*fe?>ti-5 < , 
[0 0 0 6] tC6-C> v-y 3>K<k^J: 0 *5 SF^ite 

M^ntv^. ^5g«jsj!m->y =>>mtm 

ttmm&k UTI43. 5ga^pga-c*>s,, vt-ox. m 
*^^*n-> y ^ ^K{kK^ro-> y a v&ffcBittfiSffl lh 

[0 00 7] S5a»wSS[*fflft;*ixrtL s i ic*>it 

40 z>®mi&&mk l-ci4, ^6;v^ltKm^^r : ft-rs^r«tso 

[0 0 0 8] ^SOG^Ii, ^f/H^7i = /^S 

<0^m&ft*m'tZ> > y *XI4 Vn dr-y-^sr^w-r s*§ 

^fiK^^^urv^co-C, 3. 0Sa<7>(g;v^it»m 
^as^f>ix5 0 

[000 9] ^ 1 cD&JfSCTt LT, tBSOGl 

i *) t£Z®r$t&mm<ow*f8.-timz<>\ l ^xme> (a) ~ 

(d) i^fiSU^^fjfft^-t-s,, 
50 [0 0 10] £i\ El 6 (a) «t 9 IC . ^SJIttS 



3 

^X-rCVDSslciJ: mil3<n&®i2M2$:-£tj*m 

#sts i (o±\z±mzw.-? -ess i (o > v => >mtm 3 & 
soGii>«^iH]^fliuyt^, &?£{fc£it-c*r«$soG 

[0 0 1 1] 2fctc v 12)6 (b) 3 »C, tISO 

G®E4lc*tLT^:ffi^^^^s/^ SrJSLT, SB 1 <73&JS£ 
K*fl2<7?±lc^££^TV>S*r<&SOGIB&4 ?rl»*-r 70 

[0012] El 6 ( c ) o {Z y MiLtf^ 

7X-TCVDSICJ: 9. 38#-f 3*rflSSOGIBl4 &$tf 

sb i w y a >mtm 3 oiK^ffiicsoTSS 2 <o u v 

[0013] friz, me (d) Ul7jW-<fc SIC #2©'> 
U => VSfcfLlgl 5 RtfSS 1 <D > V a ^SfcfcK 3 t-c w 

.5. ^OS. 3 H*-/i^&JgW*£ii«>iiA,-? 
3>** H6£Jfcf£L;fcgL IB20>'y 3>-®ffb^5W 

±icm2@o&jsia^7^^-r5i:, wnmo&mm 
$2 t ss 2 o&m&i® 7 t<o^^, ii(D->!i3ygift 

BS3, *-«SOG«4&VJB2©S/y avails J:9 
[0 0 14] «T, SB2<O'fg*0iJi Lt> #«S5»^I« 

m<r>Mi$.j>mz'0\,^x8Lw-rz 0 ^mitr^^yr 

— #>mtt. G»J;Ltf, iSffilStfiK ^tended Abstr SO 
acts of the 1995 International Conference on Solid 

State Devices and Materials, Osaka, 1995, ppl77-17 
9J I^Sft-Cl^S J; CH 4 35WjgHb>k5ii£f&# 

t, cf 4 &<o&m^mi&ftb<Dm.-&v>>i:m.nk?z-7 

[0 0 15] -fft:b*K spfTSptKS^^X-^CVDig 

mTo r r <DJE^(J:(*ot*|^ £jE£:gj*JOJFfT¥ffi« 
<SIC13. 5 6 MH z "C 1 00 — 30 OWfUSWitiJSIiS 

Jtffiim^l*2. 0~2. SX&>oX{&\,*m&^-fo 
[0016] 

soGBm, mmsoGmm&iEU&mifi-tzT.uk, m 



mm 2002-33316 
4 

m^< <omffl%&-rz<v-em&&&B^k v> 5 ma. 

&T/*tti S O G3l?«*lH]$G^i-S^lcK^j«W7<:6B» 
i5gl©;lc/«cS<OT3^ h^ii5< /£6tv^Pn1M* 5 fo5. 
[0 0 1 7] 1216 (b) »C^i-«fc3«C. fiSO 

Gm4\z*tVX-£.ffi^v?-'<y?&1&-rz.ktj:< . *ftift 
S OG^ 4 &t/SB 1 3^®?fLffil3lCU'v 5 ^ 

v** h/-?* — v&gfifiX^X-^fCj: 9 Gfcife U 
3>*? h^— /Kc&JPW!|sfSril«)iiA/-C3>^ : }' h£ 

Ufc*«SOGK4lC-&*tuSS i CH 3 «5»*7 , 5X 
•^tSfCLTS i OH^fiKSftSo i OHttU 

7K«|-&L-CH2 O£r£fi)c-r5o ^fife$^H 2 Ott3>- 
MC*»ta*JB©«ft-^«ifeS:9l#fiw U 3^* 

[0018] m#w^^<t:r^-^7r^*-^^ 

^7r ^7J— ^^Kli, 3 0 0TCUl±tf>?fia<E>f&4QJl 
7v#<ii*nU-CL*9 tv^5WH*«*S. CH 

^5*52. 2X-hZ&mitT ; eji'7 r xti — tf^&lzMl- 
X3 0 0XKD1B.&TX 1 D$r^(0SKi*aa3rMS L7t*&-g-IC 
li, ^i5j^3 5%t«'>U-Cltflia:^t0Bgl¥O6 5% 

[0 0 19] iSi, StIIE<D#Ba)a-«l±, T^W^ag£il9ii 
[0020] gtrlElcffi^., *msoG®[J;'? 

[0 0 2 1 ] 

[KS^«?^-r5fc*<73#S:] fiUIE^ l OSWSritfig-t- 

-flS:^:: R^S i (OR 2 ) 4-x (fa R 1 = 
^Sxitfi^it r 2 iir^*ywS-e*> "9 , x 

l±l~30SSSCT?fe5. ) XI±-)KS: R'xS iH 4 -,. 

((SL, R 1 li7 = =yuSX«K-=yuS-C*5^ . xttl 
~3<73S»-Cfo'5. ) T?«*P$^2)^v'y 3^<b^-% 

mtmkBifc£itzz.k\z ict, ^rm^^r>v3>-K 



s 

[0022] mi nmmmm&vM&xmz x s t , - 

(RSCiR^Si (OR 2 ) 4-x «&U- R l 
SXlif =/uS-Cfo»3 , R 2 ttTA-^-A'g-efc'K: xli 
l~3©i»-C&5„ ) , Xli-^S; : R^S i H 4 -x 
({fit, R 1 (4:7:n=/wgX«iK'=>'i'&-C2b>K xtel 

~3<og»-cfo5. ) -e^fc>$*v a a^flsti-fe 

ffl*et*^*K:-£*ix5 S i CH 3 <Dfi|3-;6S*:#<te®L 
£7" 7 X-vB-g-ElS £ * * *»Xtt«MfcJW t 5<E r 

At s o g (nmmzmtt-tz igst;sfct s xatfr* 

[0 0 2 3] mi<^^r^i^flSW^*i*t-*5V^', - 
IWiR'xSI (OR 2 ) 4-x ■CStoS^itl^!) => 
Xt^li, 7i = /U h I) ^ |-*V'>'7>Xli^7x = 
vWv^ h*->^9>-Cfc>5 , — ASiS: R^S i H 4 -x "C £0 

7 * = v- 7 XT 5 r i: rt* if * U V \ 

[0024] *fc, i <nmf%&®m<n>Bi&-)5m^^ 

Xs -f@t&: R\S i (OR 2 ) 4-x x-mfrzfrzftm 
^/Wv 5 ^ h^^^^^-CfcO, -AftSt: R^S i H 4 - x 

[0 0 2 5] jftlES&2<OB#j£rjtfiS;Tf .5;fci6, 

[0 0 2 6] l2«I«IOM*ffil:J:5t > * 
^^fb-S-teli^^tciK^^raiW-mifS^Sr 2 o 

rwi ? &7^7J/M2 3<fc7c#)> , j:g-& 

si^SriEii-rsfc*, mmmz&tiitftmitT^/iry 7 40 

[0 0 2 7] m2(D®F B 1iffi^<0^fig^ffilC*5V^T, ft 
£#if * 

[0028] ftfk^Mifk-S-^i*, 

[0 0 2 9] fitjfelg 2 <D@ ft Srigfig-T 

^5m3<o®Fflifft^<o^fie*)jfeii, ft+fiz&tmm* 

m.m&77X-?m&RfS.ZitZZk\C£.<z>X. ftfftffcT 50 



Vfffl 2002-33316 
6 

[0 0 3 0] &3<Dmm&mm<DBi&jjm\z£z>b. ft 

TV^fcft, &ft{b&&<t^a^7X^lc J; 
*v-5i, *^-e-#Sr3*a±#i-S7^/t-^^^^ 

iS-TSfcit), WSiWiKSftfcft&fcT^i^T**--* 

[0 0 3 1] ^3CO^F^it6^W^fi)c*&lc:l3V>-C, * 

[0 0 3 2] d<E>*&£\ ft{b^HHk^fel4. 
*n - 2 -t"^ 5 r t a* x <o if * uvv 
[0 0 3 3] mFfES&2<7>gft&iifi£-f 3fc«>. 

tJdio-c, ftfH{fcT^^77 
[0 0 3 4] SB 4 cDj§Pflitel&BlcO^/£;fr8:lc <t5t. * 

ftte&iifte^^^x^Kj; 

#Sr3*Jm±^5 7^7J>'i'^^$tl-^-rv^ Z<OX. 

p*7v ; *-'M4 3»:7cW*a-g-stj?^*£Ji-r6fc«>, w 

[0 0 3 5] ^4<oeF^iteiflt^<0^fiK^)*tc*;^T, ft 
t*5if*LV\ 

[0 0 3 6] m4ro^F^ilfe^W^^fe|C*5V>-C, ft 

if±uv\ 

[0 0 3 7] iiD®^, ft^^(k^^U4> 

n-r*y yxii^-7/i'tD7Di'yci)5rti ! J:*) 
if*Li\ 

[0038] *&miz&zm 5 <ogp B iite^K[wjK^te 
fi, -aa:^;: r'xS i (or 2 ) 4 - x (fau. R 1 f*^ 

t), x« 1 ~3<OfiE3&-C**>^„ ) X'mt>ZixZik'&V0X 

nisa*-v->mm&£ v Kz^m^v =>^<t-&®h. ft 
x-v m^Kis s * nmtm t $ * 3 - 1 <t 

[0 0 3 9] m5<Digfflii&mm<»Bf8.J>&\z-£z>t. m 
ftk-tzmnzy? *t m&frfc z&zfrx nmitm t 



7 

s oG<Dmm&m*i-rz>i:mEi.xfmit-rz>T.m.zftti: o 
[oo4o] *&w\z&zm6 nmmammntefojfm 
sas^-sr 2 o«±tt s mtmmi^m t vm-tv* & 

[0 0 4 2] *3SWIC^S^7WgF^if6^(0^^i£ 

[00 4 31 17 <DJ1 ffi*&li^OJgfi&;tf j£K ± 5 1 , *r 
# t -f -5 ® <sf £• 7- 9 Xt £ if 5 li&{fc#J t 

Eft $ -frs c t \z a o r mtmm^m > v => vn^ms: 

:©J: 3 &7 v 5 */Hi3»:7£6<)'tca[^SfSSr(Eii-t"'5fc 

So 

[0044] **9iK:tt5 <Dmimt&&mom&&m 

[0 0 4 5] ^SO^F^iteiBkSlo^fiK^jSfelCkSt, # 

E£ $ -a- a c t k «t o x mtrnm^ -> y = ^Kit^s: 



(5) !&Bf! 2002-33316 

8 

/H4 3»Cjc6<)*a^S)CS:ffiil-rSfc«). HilM££ftti. 

[oo4 6] m6~m8<Dmm&mm<DBi$.jjm\z)3\,^ 

JO t,. tl'/jayftm R'x'S i (O 

R 2 ) 4 _ x ({B.U R 1 =/i.S-c$, 

[0 04 7] 

l&m<nmi&<nBte] SIT. ^fgSHw&JIJS^tBlc&S 

[0048] il li¥fT¥ffiS<07'7 X-v c VDgfro 

l-«fiF^*t5Sf£?^l l^rtSI5l-li, ->y =>VJ: 
*^«£StSl 2*stt®$^5t*lcT&B®ffii:/i5^ 

3^JtP>^T*J9, KKft*l 3li^]#^-r 
1 4Sr^-LTmiOii5^&mj!gl 5XttSE«fi«rg5«5$n 

-^aaite>^r 3ic«@$ix5^js«:s 

1 <ortg|5lct3(75W-& l 3 £*tfai-5<ftBKIi 

K-^-ry — .j/Ki6i:ui3. 5 6 mh z roiSs/^St^; 

73«r#fei^-r5S2ro^Kltail 7 75sm^$nTV>S. 

[0 0 4 9] 5fS^ i i (crt, SfS^ i i tHizmw#* 

xtM$7'<^2 2syS3ro^»7>fy2 3 £^§9: 
Mi mjfxm&i^j ^2 1 icti. js«wj; 
t) tezmnzftfin-rsm 1 wb?«j^§§ 2 4 ^asw bix, 

^njt^-r y T#xa>m 1 ^gf«^s§2 4 ic^^h-s 

4<7 i:» ^1 <0ltiS^5S2 4ri>bEJ&£i irtl:/<7!)v^ 

2ic»i, wa*£>>)t£zmn&tfm.-rzm2<Dftm®&2 

LTJSftft*5*J^i$ixytdr y T#;*asSfl 2 wf?iK^SI 2 
5K{fc*S£;h,5i:, ^ 2 Wff?KS3§ 2 5 frb&fcM 1 1 

fijtl 1 ICIi|5fS^>'7 , 2 6*5«iK$tV-C*3t), 

7^^7*2 6roSBSHilcJ:»)Rf£:^i l rtoX/^SrS^U-C 
S*£:^l lOrtSB-STK^^flglc-rscirjiJ-CtS,, 
50 [00 5 0] WT. *^WW«-^lg^ffilc^seraiffei& 



(6) 



2002-33316 



10 



ICO^T, 12 2 (a) -112 (d) £#K5 LKA* b%L.m 

[0051] 02 (a) ^TP-rune *m#& 

t5l0 0(O±t^ e>Jx.tfT/w$-^i»«t l ?^5^1<0^ 

mmmi o ii:mi&^it'ik. wiEroT'yx^cvDgf 

Srffl^T; 1212 (b) izm-TXo^s tSKO&m&Ml 
0 1 Sr^tr^ttSS 1 0 0<0±(c±ffi(cllo-C®Pflite 
HklSSl 0 2 trltJSi-?.,, tt, BIBlfGfUK-l 0 2©M* 
ffilcov^Tli^ieB-rs. ; 10 

[0 0 5 2] fr\Z, 12 2 (c) tC7j*-r«t: /Ififl*&l* 

6li o 2jc>pru-c^afb*assriiS-t-. *<z>m, 02 . 
(d) ic^-f J; i\z. JimifetftMl p 2lc^>-^^ ; h 1 
0 3 Srfl^fig Lfc&, Jlfiqtfe&& 10 2 <D±i[zmX{iT^ 
$ = r ? A < fct3^^M2 0^JSISi^ l 0 4ZBl$.-ri>o 

[0053] sir. *&w<n&-£i&tem\zmzmffl&®i 

ICOI^-C. El 3 (a) ~0 3 (d) *&mi,te&<b®.W 

[0054] tf, 0 3 (a) IOtH-J: ^0 
«2 0 0(O±|c, Slg©M->!)=>S2 0 1 1 »1 
Iomtl2 0 2, Sg2l©I£v/y3yK2 0 3 



imv>mT%te®m2 o 2R.vf&2m<pmmi&&m2 o 4 

[0 0 5 5] 0 3 (b) \Zfjki-£i\Z, f 2SO 

g{fc->y =yR2 0 3S^2@coSP^ite»K2 0 4£ 

>j&&mmnU2 o 5?r^ufcm, sgi y 

= yK2 0lR{;f lIoi^M2 0 2«r7th!) JO 

y^77-/ lei •j^-s^i'uta^^ hfflflflnias 

2 0 6*Mt5. ^21(01^!) aVgl 

2 0 3fi$8 2JIOjlffii?&|#:Bl2 0 4 l£*hf- 5^ 

•>y=>'i2 0 lf2S8l/ftf>JIP«S]if&if£K2 0 2 

[0 0 5 6] 0 3 (c) IC^-TiptC, 

i5feXI±CVDfel;J:0, 4^§<*:&tg 2 o 0 <o±iz±m\z 
m.iXMZ.tfmJ:<9tj:Z>&mm2 0 7SrliSUfc^, 3£ 
&JBI8I2 0 7«r*W&aicj: ►) y 7a*r-£itx&4tmm 2 40 

o 7*&.m'*9->te&mmo$t>2 o ssu^^** h 

fflBS P SB 2 0 6 lCffi«>&tf„ 
[0 0 5 7] &II2 0 7 Id** LT CMP 

oT, 13 (d) \Z7F-?£.0\Z^ &JSBS2 0 7 £ 9 



&jSffiigl2 0 SRU^^*? h 2 0 9 ZKfSL-t Z> b , =f 

[0058] ess 1 <ommi&m) m 1 wgufcffijf&ic&a 

JUHHftlMfttt. R'xS i (OR 2 ) 4-x (fl 

U R 1 IZ7 ^-sl'mwm-'l'&Xib'O . R 2 JiTA- 
*A-S-CSi>9, xlil ~3<OS»T *>£>,, ) -C^*>£*v 

^ (Ph-si - (och 3 ) 3) zn&ftt-rzmw 

[0 0 5 9] WT, WS 1 wHJfi^flg(-^-5®rfl*6^W 

jgfiK*-)* ic o v * x tags -r 5 „ 

[0 0 6 0] £i\ 01J^.li4 0 O'CtcAPHft^tl-ao^]® 
^.^■y^l 4lc«t (9ffi«fi*ixfcK»^-&l 3 <£>±lc¥-2S# 
SKI 2&«cBL,7tt£, RtS^l l W(*JgB£SE£* ^ 
2 6K«fc iJK^It-rSo 

[0061] m 1 <D«tSi®& 24C [fk 1 ] IC^ 

^ioffiS^5i2 4ic v m^.\-ir^=i>i. »>#5=*--* y 

T#*&4 8 0 c c/m i n WSEft-CW*& Lt, V 
>-/$ixfc7i=/uMJ^ hdfv-v-^v^RJ^^ 1 iro 

[0 0 6 2] 
Hfcl] 




H3CO -Si-OCHg 



OCH3 

[0 0 6 3] 1 1 fa<DJ£Jj&$0 1 . 0 T o 

r r KHSELfcSL ±OTffi^^5'>ty-^7Kl 6 

i^^2(Dii5j^^ma5i 7*>e>Htt'*^ s 1 3. 5 6mh z 
-e*>5 2 5 ow^>S!jgai[ffl;*SrPP*Di-6o z.<D£?izi- 

[0 0 6 4] 

Kb 2] 



(7) 



11 



ftffl 2 0 0 2 
12 



3 3 3 1 6 



x r x / CH 3 
Si Si 

/ \ v v \ / 

0. .0 0-Si 

Si 0 



0 

V- 

/ V 



«f3)- S i - 0 - S i - 0 - S i 



i 

[oo65] mi <n&MMmiz&z>mr$i&mtgtt, -f*? 

Mllfiytl S O G^roHRS!{bXSSr«S:lHl<JofT 

[0066] mi vmmMmcmzmmmim 

14, ftJlWWeSSOGIBItCtt^-C, flgfl^SftSS i 
CH 3 cofiriS*t <l6«Ltl^©t ( JINMUMilfrSk 
^y^X-rlcJ: *)3iu/^-^^SrL.-Ct, S i OHfid^ 20 

m*£*I«>&tfXgt;::}o^-C, S i OH!J5ffli*«S^KlC 
SriSwLtH2 0££eKL, =• V* * MCtmsigil* 

[0 0 6 7] 11 4 14, ^1 Q%£jgttlcffiS«mi6iMt 

itstm (wt, FT-iRt*t. ) srfT<cofct#(o 

(4, jjfe^fe : 1 3 0 0 (cm -1 ) Ojfif£fCSoV>-tSB&fico 

*a*m;bnT^5roic*tL.-c. miw*ii^«i-^ 30 

SSiajitfeJSBlKiS^-Ctt, : 1.3 0 0, (cm 

«ot, miO^J6»fl8t-«.5Sra*feSBU4ft« 
SOGIKKtt^T, S i CH 3 W^S"fi* s '>^V^ t^ 5 

[0 0 6 8] 1215(4, 5R«tS&i6LTC^ft'V v effl*6ir 
H, S.U ! S^#ia^ c f 3 lwJoltS4 5 O'CSt^S 0 OtO 

T- I RfcfT&ofci #K>^«f^«r^LTV^-5„.H5 

5 Ot&tfS 0 0 < COSSTTHR*Q ! SSrJSUfc^P4if§!^ 

fcco-c, mi <Dm&Bm\c&zi§ffli&mmn. lsio 

7*n -ir ^ (cHx. /iWiSittSr^r LTV »5 d t 

[0069] m i <osiifijgffi^s@raifiiitKw 
3. l-cfcoT, mi <ommmm\z&zi§rfi&iiikmnm 



Si - 0 - Si - CH 2 - CHg- Si 



_1 ) co 



\ 

[0 0 7 0] Stic, y— *Sisft&'fticov>-i:t>, sm 

V/cmtW. 5X10" 8 A/cm 2 iMigSi 5 

I 0 0 7 1 ] ft, KJ&g 1 1 l*KDffi73*4, *>J 1 . 0 T o 
r .'r»CK3£Ufcas, rtUCPfije^ixS t><D-ei4& < , 1 

0 0 mT orr~20Torr <D$&fflfti?m , gMft.X' Z 
■5;^, 0. 5~5. 0To r r»«5iart25S$f*bV\ 

[0072] i 2 o*pi^ma*4, 4 0 

Otrfcofci!, wftKRBfcJvf, 2 5t~50 0tW 

ttfflrt-ea:£a*^fB-c*>5. to it, i 
2*4 0 0 < C*ffl^5iBfS»c:iinSRi-f 5 3£¥^#£tK 

1 2ir^£;h,Ti^&jgia£&&rai&^£T/i':i = ?^ 
<D®mu&zmz.x vs. pcD-c, AD^taai4 4 o cctA 

T**#*LV% 2OfiS*!2 0 0 < C 

9 &**l-CL.S 5 5 cd -e , An3Siafti4 

2 0 0"CB±^#*LV\ 

[0 0 7 3] Sfc, ±gCm«-C*>-5v' J lrC7-^^ Kl 6 
ICppAD-t-S^JSm^li LTI4, 10 0-l OO OWCO 
8S!8f*9-C]ii:i:iiiRT?£5tf5, 2 5 0~5 0 OWcDtSISrt 

[0 0 7 4] gfJtBcD-jSS: : R r x S i (OR 2 ) 

4- x icjoi^-c, r 1 fry x.-/um-?jbz>ik&y>)k lt 

14, 7s=>l' h y > K*V">5^C7>J5*>IC, ^7i^ 
v 5 ^ h=¥v">7> (Ph 2 -Si - (OCH 3 ) 2) ? 
£3£lf£ R 1 W~'i-m-e3bZ>it&V>>t L 
T(4, > !) ^ h^r->->7V (CH 2 =CH-S i 

- (OCH3 ) 3 ) ATfW—'i'i?* h*J"/?V 
( (CH 2 =CH) 2 -Si- (OCH3 ) 2 ) 

[0 0 7 5] $<blC, m 1 <OHlifiJgfi8»CiS^T»4, -« 

iiR^si (or 2 ) 4-x -c^*p$it5*«i->y =» V 

tt;ft, -ASiC : R' X S i H 4 - x (ffiU R 1 147* = 
/umwi*~'i'&-?1bK> , xl4l~3CQ&&-C;fe£ 0 ) 
ft* a 

gi®[Sr^figU-Ct iV^L, fifj!ecQ-A2:5$; : R^S i (O 



13 

R 2 ) 4-x Xtt— : R X xS i H 4 -x Vmt>£tlZ>G 
Lt{) J:i/ N 0 r^^lcte:, 121 1 (c^-TC VD8ll:*J 

[0 0 7 6] fflfiEO— ISS; : R| x S i H 4 -x lC*5t^ 

T> R 1 a*:?^ — /ug-efc 5 Ltli, 7x^/u 

[0 0 7 7] (S2(Oi»«S) »2OHJB0ffi^»5 

l, l, l, 3, 3 -^:/?:7/^;^o:7 p I3✓<>'£ ^ £J£# 
t 1~ S J)!*** £ 7 X-^ j£ S * * £ ic J: o T » j* 

[0 0 7 8] »T, i2(0»iC^SiP?lfeW^ 

[0 0 7 9] *i\ 4 K: ft*: ^ 

1 1 <£>rta5£H£#vX2 6 KJ: 9 - 
[0 0 8 0] IioffMS2 4i:i, 1, 1, 

3, 2-^>97Jls*u7u^^&ttMirZ>bm^ % 

1 ok>jk««2 4 fc«jttfr*:/*' < fc 9 ft*** y r# 

^^5 0-5 0 0 scc mMt-CMLt, '^y > 
^£*-l*;l, 1, 1, 3, 3 ~^0-^^/U^-n^q^<^ 

[0 0 8 1 ] Scl^ EJS^l 1 PVDEEtii: 100^50 
OmTor r l^lUi, JiSlSflMS £ ft £ is* !7— ^ J0 
>y Kl 6fcJf*2<&ffiHR«'jRl 7^bSSft*l 3. 5 
6MH zXhZ 1 0 0 — 5 0 OWOmffll&.&ttJ&ftjto't 
£ e Z<D£ J-fc-f-S k , 1, 1, 1, 3, 3 'i/*:7 

SMSl 2±{c^^X-eS^JKi:0ft5^ra«ft^^ 

[0 0 8 2] I^^X-rl^jglt 1, 1, 1, 3, 
3 -^^?7;\'**7*<<l<'*±.f8Lftk LTV>5fc*^ 40 

[0 0 8 3] X^X^fi^Uli, 
^7X-rt-C»iBLtM^fc»j!?M^2)^t 

2±-cg^t^ctia "9 

tt^^^ X-7fi£>B|eDflliifc*t Lt*#i^SS:^x. 



i&P} 2002-3 3 316 
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[0 0 8 4] fttetDftmitT^sisyT xx—tf^mx 

45^X71^(1 :/7X^fi^BS£t8j£i-6#y 

[0 0 8 5] wtUcfctLT, !B2<oHlt»l»lc«6Ji.ra 
3 lk7cW^ft 9«v^«>, 3B«3Bffia s i!5< ftoT#7* 
1, 1, 1, 3, 3-^y^7yutnya^>fj:j) 

i, i, 3, a-^y^^nyD^^x-rt 
■C»(»Lt4*Sii5»*4*ft«:, *i*SSi2l 

ii5<fto-c, »JlM4fc«*tTv*a. 
[0086] «2^x%«ffi^(ft«iimi6tkn^Hmtt 

SrW«-r*fc**c. *2<o*16*«lc«s**ftr'=e^ 
K*5Jt54 00t:^iafl[T-ei«FPfl(*«FLfci:C:5, * 
affftV^*!^ Jt««*l4#b2. 6gStfcot*«) 

o. i<oJtAnice*o7to cma^ m2<Dmmmm 

[0 0 8 7] M, IB2^|llSJR«^*5V^TIi, 

&ttftmkfcm<K&V0k LT> 1, 1, 1, 3, 3 — • 

H, 1H, 2H-^- 7/W^-o^^ir>, 1H, 1 H, 
2H-^-7^tn- 1 b V y/U^ruzr.^ 

ls->Xte3, 3, 3 - h D ^/U^u^n/^^SrJBv^ 
Zk&XZZo 

[0 0 8 8] ^20^JglSiC#,5affllft»iBO^t 

[0 0 8 9] (SB3.coHtS»lB) JB3 0»«6JKIB(c«S 
rv^i*ic**w^S:'&*ftv^3R{bK*{l:'&»-c*) 

a^^^y^n^o^^Sr^^fc-rsiRJlsfSrX^X 

77^*-^^ig'efes 0 

[0090] m3co^jg^sii> m2<Dmfc&m\z.*stf 

[0 0 9 1 ] KJ£^1 1 Of^g{5(C^^ri^^^^-o^n^: 
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[0 0 9 2] ^3(DHJS^SilC*5V>Ttt, ^%-*7A'* 

m<oitmm.mfi 2 . 3x*>r>tz 0 

[0093] Sfc, ^3<DHt6J£li©lC:fc^T t>, 7"7X 
▼ 4 # !J ^-C0^jJ5 3 &7c«JtCfc ►) §, 

4. 

[0094] m3<DnMBmic&z®wmmm<Dmmvji 

SrSMffi-f SfcftK, m3(0||JS^ffil^4^{kT^/u 
yr^A-^^M^iifc^iMSi 2 £Jt£* 
ic*3tt6 4 o o < cwtaST-ci^(*«Fuyt.tr5., » 
tfb7*/U7 r * * — # >-^w^»i^'>Jii^ 5 
»ff«l^*K, ttSS*BI5 2 . 5&&X-iboX&) 

o. 2<ois*oic@sofco ctttcj;"5, m3(ommmm 

[p)J: L T V »5 t * ic- ttis®^ -s <£ < ti o T V *5 . 

[0 0 9 5] |g3W^lfe^ffi{c:«5^^itfe^K<Oll 

[0096] (^4 (ommmm) m 4 o^js^ffiic^s 

XhZ^^y/i'X-v- 1, 3-79 t 

■t^m-m^y^m^^^^^^bKHoxw^^ 
10097] m4<Dmmmmci. m2<Dmmtemzio\-t 

[0 0 9 8] 
Ut3) 

F F F R 

\ II / 

c = c-c = c 



[0 0 9 9] KJS^l 1 WrtSBIC, [ft 3] JC^-T^df 

- 1 , 3-y^v?oi^4-!SA-t-5 
7/U3Tn-i, 3-^^-^3tV^gB^6<j^^ft?L-r, ^ 



(9) ^2 002-33316 
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[0 1 0 0] SMroHJ&fi^K&^-Cli. 

jtfS-s-&2oWLTv^*:«). T'^x-v^f-n^ 20 

<0-Mte&tmft#HzftM&txZ>b. mA.tt [fk4] |= 
[0101] 

[ft: 4] 

F F F F 
I I I I 

F-C-C-C-C-F 

• • • • 

[0102] m % m4<DnmMm\z.mzmmt&&m<Dm 

[0 10 3] (fg5<7>S*S^fg) #5<03l;lfcHgttUcttS 

3, 3, 3-h!i7/^p/nt'^M»it^ 

» [0104]f5 ^HiS^^fi, SI 2 (OHl®JgJiBtC*5J-t 

[0105] filSil 1(7)^1:3, 3, 3-hy^/U 
tn/pfy (CF 3 C = CH) £«Ai-££, 3, 
3, 3-hy7;utp/D^«|i»6!)i:»«U, » 

40 [0 1 0 6] ^S^SS^lC^^T!*, 3, 3. 3- 
[0 1 0 7 ] m5^HJffi?Kte(C^oV^TIi. 3, 3, 3- 
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[0 1 0 8 J 
[flS5] 

F 
I 

F-C-CsC-H 



[0 10 91 
Ut6] 

F 

I . . , 
F-C-C-C-H 



[oi 10] m 5 (D&mMm^mzmm&mmcoffim,®. 

»tS4 o ot;wtaaTT?i^FPfl{*^fbfc4: %m<t 
7**7 r x i>—x^Wk<r>mmw.'p\-zm s %m.s. t-ia #* 

Jt»m^l±iK)2. 6gl-efcot«!l0. 1 
[Oll'l] M, ^5 0Hlg^«itc*5V>T(4 v 

$tr**{fc#*fts£-#>i: u-c, 3, 3. 3-bV7,u* 

oy'a fv&fflv^ri^ £*ttcft*.T, 
it-T'f-M Tir^U^ (HC = CC (CF 3 ) 3 * 

[0 112] ^5W^Jg^«g|C^S^raiteSfKW 

[0113] cm 6 routes) menm&temz&z 

7 fi^-srs $ -it 5 c t ic <t o t ^bK $ n 5 % mit r 
[ o i i 4 ] m 6 O^iS^flgli, £ 2 <omi&J&m\z.&v 

[01 15] EJSm 1 1 <Oftmz^*V-7/U*u - 2 - 
(CF 3 CSCCF 3 ) SriSA-fSi:. ^^^7 



(10) #m 2002-33316 
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8|<*&tSl 2±K7 e 7X^B£flg?<fc9fc5JfP«a*&l£B3as 

[0116] fH6<onmmm\cm^xa. ^v?** 

*^&<oitRm3stt:2. 3-Cfcofc 0 
70 [0 117] fS6 0HSfcfl2fSlC*5^Tte, 

n-2-y^V(i, SfJfEO [ft; 5] lC^Lfc3, 3, 3 

##)U:#fl?£;»x3i:. 3, 3, a-h^/wtoT'Dt; 
ISlc 3 &7clttlc: ft $MSfc«a*Sg2.&tflB3cD3l 

Miot^K/iot, #7xfc&&&-mm< ft 
[0 118] m6<ommmm\^i>mwitb»m<omm\i. 

JCisit'S 4 0 0t;^)iaST-eiNFF^f*«FLJti: » 

mitr**7 r x*-x>-m<Dti&m 5 %ssi^ 

ia#*/iVNi:#l^ Jt^m^«J^2. 4ltTfcot^ 

0. 1 wtganicesofc ctt»c«fc»9. menMrnrnm 
\z&zftmkT*/is7 7 *7J-*^m&nmmzQiixx 

J0 [0119] M, »6<o^liS^flilcioV>rii. »^*fc 

[0120] m7<DmMtem) %7e>mmBmc&z 

J®** 4: 7* 9 m&Kfc £ * 5 - t tc «t o T MrfL £ *x S 
« %m\\LT*:>\'-7 7 ^7J— 

[0121] S7W^JjS^ffil*, SS2tf>HJSffi5fBlC4ol7 

[0 1 2 2] K££i 1 (DfHm^., lit 7} \cm-r'<— 
7>v*xi7 : ii ]} z/ZmxlrZk. /<— yi\>0r'a*ri3 I) > 

>RV7 v?*/w*s&fig$tt, tk&Zixti*;^-, <<* 
>R.Xf7iS*^&m&5Cfc^X. ^*{*Sffi 1 2 JitCT" 
7X-7l^gJ:»)/ < c5Srai6Sli«^$H5. 
50 [0123] 
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2002-33316 



Ut7) 



F S 

F-C 



F-C. 
/ 

F 
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V F 



F F' 



I 

.c. 



/ \ 

F F 



/ \ 
F F 



/ F 
C-F 

I - 

C-F 

\ 

F 



[0 12 4] fR7<Dmmmm^a^Xa. '<-y/i>*B 

cott:^m^»i2. 3-Cfcofc, 
[0 12 5] ^TWllJfefl^filtCjoV^TJi^ /<— y/u*u 
[fl: 7 J: mmm^mdccD^ 

mmm (m-smmmy *G\~x\,*ziztb. 7y*-^*?x 

3&5GiMj(;:&.5fc«>, &ffi£«dsm2&tff&3ro3&&£B 
fig* K) t*# < *oT, #7 ,£^-/Ii«;< 45® 

[0126] 

[<bs ] 



F-C 

I 

F-C. 
/ 

F 



F F 

)c< 



/ \ 
F F 



F 

I 

•c 

t 

.c. 
I 

F 



F F 



/ 



/ \ 
F F 



C-F 

C-F 

\ 

F 



[oi2 7] m7<DmMBmt&z>mm&mm<Dmmm 

\zisiiz>4 o ot:(oiaftT-ei^Ffl«^ufctc:5, # 
mvcr^ivy y **—#^m<omm%L'j>t3.%) 5 %mmz 
®€ta*<^tmz, ttmm&Mfo2. 4§«tfc-3t*ij 
o. i rot8ABics*ofc„ m7(onmtem 

[0 12 8] ft, $8 7 (DnMMm\C*S\,^Xte. SHr^K 

^*fc^ft$Hb&iiffb£-<fc)i L-c, ^-7/W3j-n^* y 

•fruyuvy^ [ft 10] \Z.7F-t;<-r-y j\sjrn - l — y 
f-t^il V litl 1] »w^-f-Perfluoro(tetradec 

ahydrophenanthrene) gWfig£-S8?it£*i"r 5 #fil{bjSi* 



70 



20 



30 



40 



20 



ffffc^i&rffln-Ctxfc^U [fbi2] \c^i-y<-y/i^ 
±a \fy = =-^!?Oil#<D#fBtSii*W1-5*Si(b& 

fitted fcffl^Tfc J: v\ 
[0129] 
[ft 9] 

F F B 

F V F V/ b r 



F 

F^ 
F 



\ 

C- 

„/ \ 

C f 



c 



F/ 



[0 13 0] 

Iftio] 



F F 



F-C. 
F 



/ \ 
F F 



F 
I 

'C 
I 

.c. 
I 

F 



F CF, 



/ \ 
F F 



/ F 
C-F 

I 

.C-F 
\ 

F 



[0131] 
lit 1 1 ] 



F s 
F-C 



F-C. 
/ 

F 



F F 

X 



F 

C 
F xl 



F F 



. . . / \ 
F F F F 



C 

/ \ 



/ F 
C-F 
I 

C-F 

\ 

! F F 

C-F 

F 



[0132] 

Kb i 2 ] 




50 



[0133] (is (ommmm) & 8 <nnmBmiz&z> 
mmt&mmt. -mx. -. R' x si (or 2 > 4 -x «a 

*/i>mxh i o. xi* i ~3<7>s»i?fes„ ) -cgb$n 

*fb^^(b^T-fc.5F-c^«r*r-ri'<>-fef 



(12) 
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[oi3 4] msvmm&mz&zmm&mmn 

[0 13 5] «*.tf4 0 OtlcM^loM 

i 4\zx vmib&friz&mp 1 3o±tc^i* 

[0 13 6] [<fcl] fc^^tb^^^^^h y * 

h * ^9 LTV*SS l <offiffi^§i2 4lc0*Jx. 

tiT/ls^^X TtfX&2 0 0 c c/m i n 

o«it««lt» 'Vy >i/^tt^7^^>uh y h 
*-w7>*sfi?si i <oftmcmAi-ztmz x f- 

tv^7o O'O-tf ^SrfffJffiLTt^m2 0K I K^§§2 5 
iCfllxJiT^^J: 9*5^^ y T#*&2 0 0 c c/ 

>-tf>£KJ£^l l 
[0 13 7] 
[{fcl 3] 



4#Bf] 2002-33316 
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F 




[0138] tfclc. SiSS 1 1 ^(DJS^^r^ l . OTo 
r rlCffliUci, ±ffiSffi£ft£^?--^:y Kl 6 
fC$2 4>ffijaft8aK 1 7frbffl1R&& 1 3. 5 6MHz 

JO 6 0 ow<Dii5Jli£li;;^&£Pfl0't-<5 o Z<D£ o ic-r 

#gfcl 2^Jb»C7 F 9X-ra^JBlJ:f9tt6»nift»«AS 
J^fig^^So -0>^9X^a^JR<0«JtS: Cfbl 4] \z 

[0 13 9] 

Ht; i 4 ] 




I 

[0140] $R8<Dnmtemz&z'jBm&&m&^ 

fc*ia»tf#ts OGBt<D»8MbIS***ia<5ofT 
[0141] mSCD^Jfi^ffilC^^^^X^a^ 

[0 14 2] £ blC, y-^m«t®ffilCOV>Tt, 5M 
V/cmt)K)4. 5 X 1 0~ 8 A/cm 2 i ft#fctt*jflS 

[0143] ft, 1 1 ft<DJE*)l*, mi. OTo 

r rCBSLfciS, ^KPR^SnS *>0-m/<*< / 1 
00mTorr — 20Torr <D«£ISft-eig:ji:iItR-C t 

0. 5-5. OTo r r^Kirt^ff^LV\ 
[0 14 4] ±OTS«2-Cfe^V^l7-^5/ Kl 6 



- Si - 0 - Si - CF 2 - OL,- Si 



\ 



t5Hrt"caa:»«?-e#a^, 2 5 0-5 0 ow^«Hrt 

[0 14 5] **»Sfil2 0ai|Rffl«li, ^1 

OlOWMBtHtllU 2 5t-5 0 or^SES^T'iiSlil 



[0146] 



1 



R A xS i 



40 



(OR 2 ) 

[0 14 7] *{t«»{b*»-C*>6F-Ctt*Sr 

[0 14 8] (S9 0ll^i) £9<0fttt)gflBlcttS 
SIHIftSIBli, R l x S i (OR 2 ) 4-x (fi 

50 U R 1 , R 2 l*7VU 



(13) 



2002-33316 



23 

[0 14 9] KT, «9 0|KlK»aicfllfiJ||l|]MlUI«) 

to i.5 o] *i\ Mittf 4 o o°c\ciim£tiR<>9)m 

SSI 2t«tLfc«, KffiSl lOrtffiSrK^^X 
2 6»c±9*ffi3l#-r6. • -j 

[0151] 8clc % 7x^;uhy ^ + 

ltv*s» i ^Stjs^ 2 4 \zm?ui T*>*fx o ft* 

drtyr^$r200 c c /m i n <OffiScTttif& LT, 

CIL CF. 

\ / *3 \ / 3 

Si Si. 
/ \ / v \ / 
0. .0 0-Si 
/ 

0 



24 




1 lfl>rtttteWAi-6i:#l£ % C 2 F 6 ^/^^30^f 

>2 3d»e>sj£^i i^i-^A-r^o 

[0 1 5 2] RJS^l 1 AaSAtrtt 1 . OTo 

r rlcSiltg, ±»««4:4*5/irl7-^y Kl 6 
>CjB2 0iKJRtt«Hl- 7d»&AjftjR^ 1 3. 5 6 MHz 

-?hz> 7 o owo*j3ttf^*GP*ni-'&. c^ct^ic-r 
jo ^tysi/^^/^i^asit, *2»^stgi 

2 <a±f;:X9 X-^i^KJ: 9 ft & «mf&fkR*'fl£j& * *t 
[0 15 3] 

Hki5] 



CF, 



-Si-CF^CHg-Si 



[0154] m 9 <DMMi&i&\c&z>mwt&mmt±. x^ 

x^cvDfejcj: Qtef&ZtiZizib. mmsoGmm<o 

[0 15 5] *9 0**««ic«a^9X-rate 

K<0Jt»tt*teft 2 . 9T?fcoT{£^»«*&*ir. * 
fc, 2iBMS[iaT?ttllLfcaott:»«*tt»3. 0-Cfc 

» 9 J: St, «tt©ft±*H5ooH:« 

[0 15 6] £<btc, y— ^aflESBftlCoV^Tt. 5M 
V/cmT|5)5. 5X10' 8 A/cm 2 .i6»48fti5 

»e>nfc. 

[0157] Rj£^ 1 1 l*9<0EE*tt:* ft 1 . OTo 
r rlCRStfca^ CJxKHJEStb* t> "C ft < . 1 
0 0 mT o r r — 2 0 T o r r OffipP^TiiS^il^-Ct 

0. 5 — 5. OTo r r^)©irtWtLV\ 
[0 15 8] ±»«ffiT?fc5'>-rl7— Kl 6 

JC^D-TS^KS^t 10 0 — 2 00 0W<£> 

fifflrt-CaS:5B«-C#S^ % 3 0 0-7 5 0W(D» 

[0159] ^#s«i 2<DnmmAtti. mi 



\ 



[0 16 0] StrlB^-«a; : R* X S i (OR 2 ) 

[0161] #flS«*fl;^tt* LTte, C 2 F 6 

iCftX-T^ CF 4 XttC 4 F 8 *SrfflV^tiV\ 

[0 16 2] £<bl^ JB9 0**»«»C*3V^Ttt, — « 
SiR^Si (OR 2 ) 4-x t«b**l5*i'/y ^ > 

40 ttaLT, -««:R l x SiH 4 -x ((fib. R 1 1*7*- 

/HXtt^^S-efcD, xiii-3(ostt'fc5o ) 

X 9 X £ R ft 3 * T X 9 X -r fi £1® X V ft 6 S ffl 16 
Wt»*ittJ:^u SMEO-ttSt: R ] xS i (O 
R 2 ) 4-x Xfi-ASS: :R l x Si H 4 - x ~CSfc>$tl£# 

«cy a^fc****j«#fcr6m*Mr. #j;ttfo 2 * 

H 2 0*J:9*S«ft»Ji:K«*-&-C«Bniftl»BI*»* 

C 2 F 6 #*i*l-0 2 #*XI*H 2 Otf^fcR 
50 ffgll(OWI:SA«o 
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[0 16 3] ft, fiMEO-«a; : R^S i H 4 - x 

r 1 &7*~/\smxhz><k&%>b lti*, 

>Rt;^7 x^;Uv/7 >^S:^lf S ^ t ^-ef ^ R 

[0164] (i io ft i o (ommmmz 

ff««mMtuia« -/a* : r' x s i (or 2 ) 4 -x 
((it, r 1 tt7*^/uaxtttr^ua-cs>»i, r 2 

T/U*/is&T?&>r>^ x|j:l-3 0lS-Cfc^ 0 ) 

- sn**r«r>y 3W^fttfc57x^ h y * h^-> 
X-* fi^KJft S * * c i: K J: o -C »* * *t * 

[0 16 5] «T\ ftl OOHtfiUffitC^^SPfljffiSK 

[0 16 6] 4 0 OtlCtofRSfbioW* 

Myf 1 4lcJ:0*JfiS4xfcK»^-l 3 <7>±K*i»{*: 
S«l 2**«Ui:f** KrtJSSi lOWSrXS*^ 
2 6lcJ:9JCffi9l*-r&. 

[0 16 7] Rfc, 7x^;Uhy^ h*S/'>9>*JB l JK 
LTV>£ft i Ojf?K£« 2 4 lcM*.fif 7Vu=f >>£ 9 ft 5 
*^y T#;*£r2 8 0 c c /m i n <D«E*-C{JM& It, 

i i (DftrnzmAi-ztm^ *<— 7 v 

JTf/g LTV^ft 2 cDfffjgSSS 2 5 \zmx.tfr;u=f^ X 9 
45*ty T#*&4 2 c c/m i n^ifC^L 

tv '<:/y >?£titi'<— 7^**7** y ^Srs^^i 

lOrtgBtCaSA-T^o 

[0 16 8] W:, Rfc&l 1 ^<7)EE^Sr^2. OTo 

rrlCBISLfcSL ±»««i:*<5'>irl7 ^K16 

{Cft 2 0>Kfflffif2K 1 7 d> &fl jftftftS 13. 56 MH z 

0 owo^^Km^/$:Pn^D-r^o co<t5i--t- 

7*=yu>y >>**>->9 vXf^ft^— 

Hit*/-*— , *^2fctf9^*^sa:*Krt;L"C % * 
[01691H o^nMii:«5ir^ie», ^ 

?X-7CVDfeliJ:9»rtSh5fc», tttlSOGlffi 

[0170] *fc, ft 1 o©jt*»»^«a^9x^a 
■c, fti onni*&mtex*b; mm^^^m*)^ 
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[0 17 1] 4f?*1E&jKtt4 3 0t«±tfc 

[0172] « % RJCES 1 1 fiOIE^fi, 3$ 2 . OTo 
r r fcRfcUhj^ Cftl£P83££ft*fcOTttfc< , 1 
0 0 mT o r r — 2 0 T o r r <D&&teX % M%m$lX% 
5z>5, 0. 5 — 5. OTo r r©fiIrt^ff*LV\ 

[0 17 3] ±ffl5»«-C*>S^irl7 >y Kl 6 

{ztpmi'&mfflitLm.jik ITU lOO-lOOOWO) 
©SBft^jglliltR-etSri 5 , 2 5 0~5 0 0W^Irt 

[0 17 4] ¥SfMS«l 2<0*DjRiaffitt. ft 1 

onj6»nBtra«, 2 sr-s o otottHrt-caaai 

tRWffi-C&S^, 2 0 0-4 0 0Wff*U>. 

[0 1 7 5] *fc, JttJl£0-/&5t : R J X S i (OR 2 ) 
4-x dib^T, R 1 *S7a=/u*-e*>Sft*1fci: tt 

is* h*V^9^««r*ffSCi:3ft s -e*, R 1 tr=/i- 
^ [0176] 4fc % Lttt, 

[oi77] (ft 1 1 <^ifc^fio ft 1 1 ^mmtemiz 

/US^o*^^ #fc«*{frfr«-0fc* [ft 7] IC^ 

[oi7 8] j^t, fti i <nmmMm\z&z>mmmmm 
[0179] £-r\ «x.tf4 o ox:i<ztom£n&'omm 

2 eic* 9*ffi3i#-ra. 

[0 18 0] actC ^^^/U^o^lfV^/StL 
TV^ft 1 (Olf/8^2 4 jcWx.tfryu=^> X #5* 
-vyT#*£r28c c/m i nWii^Lt, ^<>^ 
y ^^$n^^^i^^^/u^'>n^-^^$rS:^^i l <D 
ftmcmX'tZkmz, ^-7)V*zx=rU y >£ff?ii£L 

m TVN^ft2^atjK^si2 5ic0ijx.i^r/u^Vct 9/^6^ 

-V y T#*£r2 8 0 c c/m i n <DWLlkXm$i IT, ^< 
>^y >^£*x£:'<— 7/u^-n^^7 y >-^rSl^^l lOrt 

mzmx-t-Zo 

[0 18 1] ftlC, ^ill^^E^^O. 8To 
rrlCSSlfcl ±«B*«i:tta^ir 57-^ y Kl 6 
left 2 <Dii5i^fima^ 1 7 a><bJ3&Sa 5 13. 56 MH z 
2 5 0W^>ft«Jfi«*SrBi*D-r<5. z<d£ 9(cf 

50 -r^vRt/7v?*vu^^$ix-5i:^tc > 
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. [oi8 2] mi i *>nmtemz.&z>m?m&®.m-t. -f 

7X-7CVDffilcJ: VJ&i&Ztizltib. *rtt&soG|£i« 

[0 18 3] mi 1 roHSSJgffitC^S^^X-^S 

^•ffii<OifcSIS^tt#?J2. 7 5tJborfiV)l!t*t;* 

1% 2iira^ja-catfiufcs©it««*tt»2. 

ot, mi l <om&Mm\z£Z>b. KKt±W[6)±Srl2l? 

[0 18 4] $<bK, ^7^ffi^^(i4 3 0*Cei±-Cfe 
oT, A#fc»|IM4«r*L*:. 

[0 1 8 5] fSK KfS^l 1 rtro/E^li, #-J0. 8To 
r r tCga^LfcriK CtLlcpg^^^ tcot , li/i< , 1 
OOmTo r r ~ 2 0 T o r r <OjEISrt'Ciii:i:iI&-T?t 
0. 5~5. OTo trWffilWjifSU^ 

[0 1 8 6] £7^ -tSHSmtl-efc 5 ^rx Kl 6 

icepjijp-r^JlKm^i: trii, io o~iooow<o 

©Hrt-CiiSiS^-CtS^x 2 5 0~5 0 0WO» 
[0 1 8 7] ^iMffil 2WAPf!!i®ftJi,' mi 

nmmmmtm^ 2 5 < c~s 0 orofisiart-ejsijg 

[0 18 8] L-Cf*. ^=Sf-^ 

^f/l'^D^tylCftx.T, 1, 1. 3, 3-fh7 
^/l-^Bifti' (H (CH 3 ) 2 S i -O-S i 

(CH 3 ) 2 H, Xli Cfbl 6] IC^-f-1, 3,5, 7 
h 7 > fvl'V"? n-r h 9 ">d Jf-f y|f?rfflv^t «fc 

[0 18 9] 
[<bl6] 

CHg 

"^Si-O CH 3 

\ / 

0 Si-H 
H— Si 0 

H 

[oi9o] &tz. mk&mt&mt u-tte, 

[0 19 1] Sbl:, »n o£fc#(B»c*Jv*TMt, > 
n * ^ > 38 «<* £ i: -T * jRC $f £ X 7 S^RlS 
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0Jx.tfO 2 ^H 2 0«£9*3IMt»*Rf&3-e: 
U*m&y<< V2 3^b. 0 2 #*jmH 2 0#*£g 
[0192] Bi-ii 1 toHlfi?BJB(C*5t^Ttt, 

[0193] Il-Il 1 OHJfi«j»JCi3V>T 

dtt^T, 9)#^-f y^l 4\zX 9, S***£l3lc&l 
1 ltfct^T38^UfcRJSXf^"«t9/j:S^5X^S:KW 

^1 3 ic»*A<tt9 ®mt&mm<Di&j&& 

[0 19 4] 

[*W<o»b*l ^l^®rajf6»K^^*fel-<tSi:, 
» tt*0#«SOG«*JtlfcLT* lt«**<0«^WI«?-C 

fc*Kt>isj*>«bi\ mm&mm*\c<£i£frz> s i ch 3 

"l«K*5l*-C* S i OH3&SJBl*tt^RJESS:«BwUTH2 
tv^5IBI#tC4V\ Jg 1 oSmifittBto^A 

[0195] mi w«IBttlW)IO«rii*felc*5V^T, * 

(or 2 ) 4-x ^c^v^■cR l ds^i^^s-efcs**^ 

^ : R^S i H 4 -x {C^5V>TR 1 ^7x^;ug-Cfc5t 

[0196] mi <omm&mm<oBj£j?&\z&\,*x, w 

n/uv?^ h^^>7^-efc5t, -82:^;: R J X S i (O 

R 2 ) 4-x l-^V>TR 1 ^^S-Cfc^^fflv/y^V' 

v-^^Xlii^^-^v'^^-Cfe^^. ^ f&i*: : R^S i 
H 4 -x l-SS^TR 1 iS^S-C*St»'>!l3Wt* 

[0 19 7] ^2(OSWIfiiRK^?g**fticJ:5i, * 
50 {k^S{b^»4^ c f'^^SfJ®^^±oz:SJe^^2o 
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m £ ixs t 3 *«±*f-r s 7 i?* /w^^fig s 

ffiii-r-So T-^x-^a^fcitfiSi-rs^y ▼ 

tta*ffi#>-C|6]±-rSo 

[0198] w,2cnmmt&m.m(om^m\z^x. & 
jfc&a^isit-rs.. »{b«*fls£«a^* 

5. 

[0 1 9 9] ^3Wg^ite^W^*ffilC«t5i:. & 

3 #«±#-t-s 7 ^*/u*s±fig$n^-r 
<, C(0<t9^7^*^»*3^5cW^S^-SJEj;SriSiii- 20 

•g-^S6lll-3^5c6<jlCi5WC, asfig£-«;6S«S*(::*# 

[0200] m3<Dmm&&m<nmi$.jjmiz&\,^x. & 
T^x^a^i-*^^**-^^-^ it^a^a*© 

[0201] ^4©gP^gKro^ffil;j;5t 1 & 
<b^il?<b^tt#^K^tSit£WLT:fctK i£*{b 
mmit&m&zfy x-v k «t *> t **££-^«r 3 

7 Xvl^t^Mt 5 * y ^-(OiS-S-^ifg^li 3 &tc 

[0 2 0 2] ?8 4<Dmr$mmm(OMi$,jjmz$i\,^x. * <» 
«-rs. 

[0 2 0 3] ^4<D^rflite^<0^fig*)5feiCt5V> 
St. 3 #«±*rf 57^*^ «fc 

7f*t KD7xt>-^l/VtJ55i. 50 
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SlttitSr* U J.o^^H^-Ro:*SiJ©^<7)^.A» h S * 
[0 2 0 4] m5W®P^«6igtK(0^*j£lcJ:Si:. * 

** x-^a-s-KJS ^-ars^xiiK^j t kj& £*s 
c t k £ oT»fk^^-^^-> y = vgf^^^-r s ^ 
^rffisoGwiiiffiSr^-rsxm&i/enb-rsxg 

fc. mmz$nt&imit'£®&'S*tix\,^<Dx, smm 

[0205] »6w®^iffe^cojgfig^&iCots t. m 

% t -r s mm & 7*7 x-^a-s-sis $ * s *»x li&fbsy & 

fc, ^2roeFflite^co^^)5fei:i^«s mtrnmitG 

V^Sfc4^>, «ffi^a^iS5< ^o-Cffi^ttldflEtuTV^So 
[0 2 0 6] ^7<O^F^«fe^w^^&lc<tSi:. # 

# t -r s mm*?'? x^i^sjs £ * s />>x nmtm t 

SJS^-arSwttCioT^^^^Wv-y 3^gHbl8l& 

^^Sr^A,-CV>S/tfe, Jt^m^^fiiATfS(/>o * 
fc, »3«O^^I6igkKw^fi)t^iSfetl5]«, ^{b^^fk-g- 
^fi^* JC^^H^-PdrOHa^Sr* LTV^Sfc 

[0 2 0 7] 18 roSF^Ifeigi^^^&lc J;5i. t 

# tt5i^«:7'7 x-^a^is ^ -frS 7K5m®?<fcSi] t 

m*ft**\z&mm'&$:mL.x\,^tzit>. &m®&&m 

[0208] ^6~^8 <om?$t&&m<nwf8.ijm \z&\, * 
x, ^•ffi->y3^t^t, i 45 % -/a^:: R' x si (o 

R 2 ) 4-x (ffiU, R 1 fi^i^/PSXIif^^S-Cfc 
9, R 2 HT/l'=Sr/l'ST-fot) > xJ2 1 ~3(Ofi»tfe 
S. ) "C^^$ixSib^3ll*v-adf-^>-8|if«:J;»)^ 
St, itK«^ao:i»flfttt^*D^-C, K^{4t>l6]±-T 
S, 

[laEcofHuifttsiipn 

[El 1 ] **^cO#|?3ig0ffilc«S®raite^W^fig7? 

m\zm t » s 7* 7 c v d mm wtassia -c s . 

[0 2] (a) ~ (d) (2#38B;i<D#3iagfl2<jgl;r#.sii 
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[ei 3] (a) ~ (d) tt*%w<n&m&i&mc&z>m 
it <o & ii * Tik-r wrffi in -c *> a . 

[14] ^KOHJS^^lC^SePfliJfe^K&^JtE^* 

Ha 6] (a) ~ (d) ts.m&(Dmmi&mm<D&&.#i£ 

l l KJC^ 

1 2 ¥>IH*:£4£ 

i 3 vim? 

1 4 #J#*-Y 

i 5 $ i wBjijs^ai 

1 6 y—^'y K 

1 7 ^2»i^^iK^;i!S ; 

2 1 $l©^ig7^y 

[Ell] 
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[tiffiB] JFfigl 3^4^ 1 9 B (2 0 0 1. 4. 1 
9) 

[*tttf]E 1 ] 



[ffif*«l] -ftSliS; : R> X S i (OR 2 )4-x «a 
=3r/uS-e*> 9 . x»i 1 ~3»®^:-Cfo5 <> ) T-3l*?<**X 
ft-S-RS? £ « -5 *>X ttttflsftl & Ktt 3 -fr « w £ K J: o 
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[ss#JS2] m^m*v =>>{k&m*. y=.->\>v 

V /■ h*is~>9 x.—jX'V* hJf->v'7V?fc 

[is*JS3] fifjfs*rfl8->y 3>ft**tt,,ts/uh y 

[is*3S4j -aa:**; : R X X S i H 4 -x (fau, R 1 11 
mm. s^^fagsr 2 o o'CJ^±icur > t^x-vs 

$ 5 li${fc&J t RJ& £ •£ 5 ^ t K «t o -c, 

7 >•! tt 7 * ->v -> 7 > -o fo s c <t mm t -r s it* 



lii!#JS6j WB**^!> 3>fls**tt, -tr=/i">5 
■5 %{b&SHfc£-%> (fa L» C 2 F 2 fcl$<. ') £ 



[illtiH) ¥^13¥l0fllB (2 0 0 1. 1 0. 
1) 

[3M£ttIE 1 ] 

[«jE*t*S@«] »SfS8#©jStl 

[19*^1] -jftiCrR^Si (OR 2 .) 4-x (fa 
U R 1 =/uS"Cfci9 , R 2 ItT^ 

* 9* xlll ~3WS^CT?fc.5 0 ) X-mto&iX 

[ia#js 2 ] tte*av y => ^itpmt. ? h 



[1)1*^3] miE#«v-y y 
> h #->->9 ^xiiv 5 f^/uv 1 ^ h^i/v-y ycfcs; 

IIS*«4] -/ass : R' X S i H 4 -x (ffiU R 1 n 

) T-g^snswm-vy =>>ik-£v>>z±!$.ttb-rz> 

BK^Sr, S®<0®aSr 2 0 0*CtA±l-UT, 7"7Xvl 
$ -It 5 A>X ligfe^J 1 5*5 S * 6 d fc \z <fc o T . 

6 1 unarm* y => >-(ii^»4, f 
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